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BICYCLE HEAD CAP UNIT 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] This invention generally relates to a bicycle head cap unit that is coupled 
to a steerer tube of a front bicycle fork. More specifically, the present invention 
relates to a bicycle head cap unit configured with an electrical device. 
Background Information 

[0002] Bicycling is becoming an increasingly more popular form of recreation as 
well as a means of transportation. Moreover, bicycling has become a very popular 
competitive sport for both amateurs and professionals. Whether the bicycle is used 
for recreation, transportation or competition, the bicycle industry is constantly 
improving the various components of the bicycle as well as the frame of the bicycle. 
[0003] Recently, bicycles have been equipped with electrical components to make 
riding easier and more enjoyable for the rider. Some bicycles are equipped with 
computer controlled suspensions that are automatically adjusted according to the 
riding conditions by a cycle computer or control unit. An example of a computer 
controlled suspension is disclosed in U.S. Patent No. 6,543,799, which is assigned to 
Shimano, Inc. Moreover, many new bicycles have automatic shifting units that are 
automatically adjusted according to the riding conditions by a cycle computer or 
control unit. 

[0004] Accordingly, these bicycles with electrical components need to be 
equipped with control devices for controlling the various electrical components and 
one or more batteries for supplying electrical power to the various electrical 
components. Unfortunately, there is a limited amount of space on a bicycle frame to 
mount all of these electronic components. Moreover, these electronic components are 
preferably mounted in particular areas of the bicycle, which further limits the 
mounting areas for the electronic components. Also it is desirable to mount the 
electronic components in such a manner as to be attractive and easy to use. Another 
consideration in the mounting areas of the electronic components, it the need to 
provide a waterproof design so that the electronic components are not damages by the 
environment. 

[0005] Moreover, in order to drive all of these electronic components, some 
bicycles have been equipped with a hub dynamo for generating and supplying 



electrical power to the various electrical components such as cycle computers, 
electronic suspensions, electronic shifting units, lamps, etc. Two examples of hub 
dynamos are disclosed in U.S. Patent Nos. 6,409,197 and 6,559,564, which are 
assigned to Shimano, Inc. 

[0006] In view of the above, it will be apparent to those skilled in the art from this 
disclosure that there exists a need for an improved bicycle head cap unit. This 
invention addresses this need in the art as well as other needs, which will become 
apparent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 
[0007] One object of the present invention is to provide a bicycle head cap unit 
that can be used to mount an electrical device or part in a steerer tube of a bicycle fork. 
[0008] Another object of the present invention is to provide a bicycle head cap 
unit that is relatively inexpensive to manufacture. 

[0009] The foregoing objects can basically be attained by providing a bicycle 
head cap unit that basically comprises a cap portion and a housing portion. The cap 
portion is dimension to close a top opening of a steerer tube of a bicycle fork. The 
housing portion is coupled to the cap portion. The housing portion is configured to 
form an electrical part receiving space that is located within the steerer tube when the 
cap portion closes the top opening of the steerer tube of the bicycle fork. 
[0010] These and other objects, features, aspects and advantages of the present 
invention will become apparent to those skilled in the art from the following detailed 
description, which, taken in conjunction with the annexed drawings, discloses a 
preferred embodiment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[001 1] Referring now to the attached drawings which form a part of this original 
disclosure: 

[0012] Figure 1 is a side elevational view of a bicycle with a front bicycle 
suspension and a rear bicycle suspension that are electrically coupled to utilize a 
bicycle head cap unit in accordance with a first embodiment of the present invention; 
[0013] Figure 2 is a partial top plan view of a front portion of the bicycle 
illustrated in Figure 1, which illustrates the various components coupled to the bicycle 
head cap unit in accordance with the first embodiment of the present invention; 
[0014] Figure 3 is a front elevational view of the front suspension fork of the 
bicycle illustrated in Figure 1 that is equipped with the bicycle head cap unit which is 
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electrically coupled to the electric device of the front bicycle suspension and the front 
bicycle hub dynamo in accordance with the first embodiment of the present invention; 
[0015] Figure 4 is a partial enlarged side cross-sectional view of a top portion of 
the front suspension fork with the bicycle head cap unit mounted therein in 
accordance with the first embodiment of the present invention; 
[0016] Figure 5 is an exploded perspective view of the bicycle head cap unit in 
accordance with the first embodiment of the present invention; 

[0017] Figure 6 is a longitudinal cross-sectional view of the bicycle head cap unit 

in accordance with the first embodiment of the present invention as seen along section 

line 6-6 of Figure 5 in accordance with the first embodiment of the present invention; 

[001 8] Figure 7 is a top plan view of the housing portion of the bicycle head cap 

unit in accordance with the first embodiment of the present invention; 

[0019] Figure 8 is an exploded perspective view of a bicycle head cap unit in 

accordance with a second embodiment of the present invention; 

[0020] Figure 9 is a longitudinal cross-sectional view of a bicycle head cap unit in 

accordance with a third embodiment of the present invention; and 

[0021] Figure 10 is an exploded perspective view of a bicycle head cap unit in 

accordance with a fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0022] Selected embodiments of the present invention will now be explained with 
reference to the drawings. It will be apparent to those skilled in the art from this 
disclosure that the following descriptions of the embodiments of the present invention 
are provided for illustration only and not for the purpose of limiting the invention as 
defined by the appended claims and their equivalents. 

[0023] Referring initially to Figure 1, a bicycle 10 is illustrated that is equipped 
with various electronic components in such a manner as to carryout a first 
embodiment of the present invention as discussed below. Bicycles and their various 
components are well known in the art, and thus, bicycle 10 and its various 
components will not be discussed and/or illustrated in detail herein, except for the 
components that relate to the present invention. Also as used herein, the following 
directional terms "forward, rearward, above, downward, vertical, horizontal, below 
and transverse" as well as any other similar directional terms refer to those directions 
of a bicycle equipped with the present invention. Accordingly, these terms, as utilized 
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to describe the present invention should be interpreted relative to a bicycle equipped 
with the present invention. 

[0024] As seen in Figure 1, the bicycle 10 basically includes a main frame 12, a 
rear chain stay 13, a front wheel 14 and a rear wheel 15. The main frame 12 is also 
equipped with a seat 16, a handlebar 17 and a front suspension fork 18 that rotatably 
supports the front wheel 14 via a front dynamo hub 19 of the front wheel 14. The 
main frame 12 basically includes a top tube 12a, a seat tube 12b, a down tube 12c and 
ahead tube 12d. 

[0025] As seen in Figures 1 and 2, an upper end of the front suspension fork 18 is 
movably coupled to the head tube 12d of the main frame 12, while the lower end of 
the front suspension fork 18 is coupled to the front dynamo hub 19. Thus, the front 
wheel 14 is rotatably mounted to the front suspension fork 18 by the front dynamo 
hub 19 in conventional manner. The handlebar 17 is fixed to the front suspension 
fork 12 in a conventional manner for turning the front suspension fork 12 and the 
front wheel 14 relative to the main frame 12. 

[0026] As seen in Figure 3, the front suspension fork 18 is preferably an 
electronically controlled suspension that includes an electric device 18a that changes 
the dampening characteristics of the front suspension fork 18. Since the precise 
structure of the electric device 18a is not important to the present invention, the 
precise structure of the electric device 18a will not be discussed or illustrated in detail 
herein. In fact, the structure of the electric device 18a has been illustrated in a 
simplified manner in Figure 3 for the sake of simplicity and for easy of illustration. 
An example of an electronically controlled front suspension is the front suspension of 
the Nexave C-910 components that are sold by Shimano Inc. 
[0027] Referring back to Figure 1, the rear chain stay 13 is pivotally coupled to 
the main frame 12 by a bottom bracket (not shown). A rear suspension unit 20 is 
operatively coupled between the main frame 12 and the rear chain stay 13 to absorb 
shocks transmitted to the rear wheel 15. The rear suspension unit 20 is an 
electronically controlled suspension that includes an electric device 20a that changes 
the dampening characteristics of the rear suspension unit 20. Since the precise 
structure of the electric device 20a is not important to the present invention, the 
precise structure of the electric device 20a will not be discussed or illustrated in detail 
herein. In fact, the structure of the electric device 20a has been illustrated in a 
simplified manner in Figure 1 for the sake of simplicity and for easy of illustration. 



An example of an electronically controlled rear suspension is the rear suspension of 
the Nexave C-910 components that are sold by Shimano Inc. 
[0028] A drive train 21 is also operatively coupled between the main frame 12 
and the rear chain stay 13 in a conventional manner. The drive train 21 basically 
includes a plurality of front chain rings or sprockets 22 mounted on a bottom bracket 
(not shown), a pair of crank arms 23 with a pair of pedals 24, a front derailleur 25 
mounted on the bottom bracket (not shown), a drive chain 26, a plurality of rear 
sprockets 27 coupled to a rear hub 28 of the rear wheel 15 in a conventional manner, 
and a rear derailleur 29 mounted to the rear chain stay 13. Since these parts of bicycle 
10 are well known in the art, these parts will not be discussed or illustrated in detail 
herein, except as they are modified to be used in conjunction with the present 
invention. Moreover, various conventional bicycle parts such as brakes, etc., which 
are not illustrated and/or discussed herein, are also used in conjunction with the 
present invention as needed and/or desired. 

[0029] Moreover, as seen in Figure 2, the bicycle 10 is equipped with various 
electronic control components mounted in the handlebar 17. In particular, the bicycle 
10 is equipped with a bicycle head cap unit 30, a cycle computer 31, a front shifting 
unit 32 and a rear shifting unit 33. The bicycle head cap unit 30 is electrically 
coupled to the cycle computer 3 1, the front shifting unit 32 and the rear shifting unit 
33 by an electrical cord 34 that splits into several feed wires or cord portions 34a, 34b 
and 34c that each includes a plurality of electrical conductors. As seen in Figures 1 
and 2, an electrical cord 35 is coupled to the bottom of the bicycle head cap unit 30 
for electrically coupling to the front dynamo hub 19 the electric device 18a of the 
front suspension fork 18, the electric device 20a of the rear suspension unit 20, the 
front derailleur 25 and the rear derailleur 29 thereto. Preferably, the electrical cord 35 
splits into several feed wires or cord portions that includes an electrical cord portion 
35a electrically coupled to the front dynamo hub 19, an electrical cord portion 35b 
electrically coupled to the electric device 18a of the front suspension fork 18, and an 
electrical cord portion 35c electrically coupled to the electric device 18a of the front 
suspension fork 18, the front derailleur 25 and the rear derailleur 29 by an electrical 
cord 35. Accordingly, each of these cord portions 35a-35c includes a plurality of 
conductors. Examples of various electronic control components that can be used with 
the present invention are the Nexave C-910 components that are sold by Shimano Inc. 



[0030] Since the precise structure of the electrical cords 34 and 35 as well as their 
various electrical connections are not important to the present invention, the precise 
structure of the electrical cords 34 and 35 as well as their various electrical 
connections will not be discussed or illustrated in detail herein. In fact, the structure 
of the electrical cords 34 and 35 as well as their various electrical connections have 
been illustrated in a simplified manner for the sake of simplicity and for easy of 
illustration. Moreover, the construction of the electrical cords 34 and 35 as well as 
their various electrical connections will depend upon the number and type of electrical 
components that are connected to the bicycle head cap unit 30. 
[0031] The bicycle head cap unit 30 is coupled to the front suspension fork 18 in 
accordance with the first embodiment of the present invention. As explained below in 
more detail below, the bicycle head cap unit 30 is configured and arranged to supply 
electrical power and/or control signals to the various electronic components of the 
bicycle 10 and to acts as a control unit as needed and/or desired. 
[0032] The cycle computer 3 1 includes a plurality of push buttons for operating 
the automatic shifting control and the automatic suspension control. In the illustrated 
embodiment, as seen in Figure 2, the cycle computer 31 is electrically coupled to the 
bicycle head cap unit 30 by the electrical cord portion 34a of the electrical cord 34. 
The cycle computer 31 is preferably configured and arranged to output the rider input 
commands to the bicycle head cap unit 30, which has control programs stored for 
controlling the automatic suspension and the automatic shifting based on the rider 
input commands. Alternatively, the cycle computer 31 and the bicycle head cap unit 

30 are configured and arranged such that the cycle computer 31 has a control unit that 
preferably includes a microcomputer with a control program that controls the 
automatic shifting control and the automatic suspension control. The cycle computer 

31 can also include other conventional components such as an input interface circuit, 
an output interface circuit, and storage devices such as a ROM (Read Only Memory) 
device and a RAM (Random Access Memory) device. The microcomputer of the 
cycle computer 31 is programmed to display various information such as the status of 
the various components as well as programmed to control automatic shifting control 
and the automatic suspension control. The memory circuit stores processing results 
and control programs that are run by the processor circuit. 

[0033] The front shifting unit 32 includes a plurality of shifting push buttons for 
manually shifting the front derailleur 25 when the cycle computer 31 has been set by 



the rider to a manual mode. In the illustrated embodiment, as seen in Figure 2, the 
front shifting unit 32 is electrically coupled to the bicycle head cap unit 30 by the 
electrical cord portion 34b of the electrical cord 34. In the preferred embodiment, the 
front shifting unit 32 inputs electrical commands to the bicycle head cap unit 30 
which in turn outputs electrical commands to the cycle computer 31. Alternatively, 
the front shifting unit 32 is electrically coupled directly to the cycle computer 31 . 
[0034] The rear shifting unit 33 includes a plurality of shifting push buttons for 
manually shifting the rear derailleur 29 when the cycle computer 31 has been 
programmed or set by the rider to a manual mode. In the illustrated embodiment, the 
rear shifting unit 33 is electrically coupled to the bicycle head cap unit 30 by the 
electrical cord portion 34c of the electrical cord 34. In the preferred embodiment, the 
rear shifting unit 33 inputs electrical commands to the bicycle head cap unit 30 which 
in turn outputs electrical commands to the cycle computer 31. Alternatively, the rear 
shifting unit 33 is electrically coupled directly to the cycle computer 31. 
[0035] As seen in Figure 3, the front suspension fork 1 8 basically includes a pair 
of telescoping struts 41 and 42 that are interconnected by an upper crown 43 which is 
coupled to a steerer tube 46. The steerer tube 46 is coupled to the main bicycle frame 
12 in a conventional manner by top and bottom bearing sets 47 and 48 that rotatably 
support the steerer tube 46 within the head tube 12d of the main frame 12. The steerer 
tube 46 has the handlebar 17 coupled to its upper end in a conventional manner. 
[0036] As explained below, the basic constructions of the struts 41 and 42 are 
identical, except that the strut 41 is configured and arranged to act as a shock absorber 
and the strut 42 is configured and arranged to act as a protective conduit for protecting 
a cord portion 35a of the electrical cord 35 that is electrically coupled to the front 
dynamo hub 19. 

[0037] As seen in Figure 3, the strut 41 includes an inner (upper) telescoping 
member or tube 41a and an outer (lower) telescoping member or tube 41b 
telescopically coupled to the inner telescoping tube 41a. The inner and outer 
telescoping tubes 41a and 41b are constructed of hard rigid materials that are 
conventionally used for struts. The inner and outer telescoping tubes 41a and 41b of 
the strut 41 are configured and arranged to form a variable volume chamber having a 
dampening unit located therein. The dampening unit is configured and arranged to 
absorb impacts on the front suspension fork 12 due to engagement with a rock, a hole, 
a bump or a like. The dampening unit is preferably an electronically controlled unit 
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that can be automatically adjusted as well as manually adjusted. The dampening unit 
preferably includes as one or more compression springs in combination with the 
electric device 18a that changes the dampening characteristics of the front suspension 
fork 18. Automatic dampening unit are known in the art. Accordingly, the 
dampening unit used in the present invention will not be discussed or illustrated in 
detail herein. 

[0038] Preferably, the strut 42 does not include a dampening unit, but rather has 
the electrical cord portion 35a of the electrical cord 35 running therethrough. Of 
course, if needed and/or desired, a second dampening unit can be installed in the strut 
42 that does not interfere with the electrical cord portion 35a. The strut 42 basically 
includes an inner (upper) telescoping member or tube 42a and an outer (lower) 
telescoping member or tube 42b telescopically coupled to the inner telescoping tube 
42a. The inner and outer telescoping tubes 42a and 42b are constructed of hard rigid 
materials that are conventionally used for struts. The inner and outer telescoping 
tubes 42a and 42b of the strut 42 are configured and arranged to form a variable 
volume chamber having a majority of the electrical cord portion 35a located therein. 
[0039] Turning now to Figures 3-5, the bicycle head cap unit 30 is coupled to the 
steerer tube 46 of the front suspension fork 18 in accordance with the first 
embodiment of the present invention. The head cap unit 30 basically includes a cap 
portion 61, a housing portion 62, a fixing portion 63 and an electrical part 64. In this 
embodiment, the cap portion 61 and the housing portion 62 are constructed as two 
separate individual members that are rigidly and fixedly coupled together to form a 
single unit with an electrical part receiving space formed therebetween for 
accommodating the electrical part 64 therein. 

[0040] The fixing portion 63 secures the cap portion 61 and the housing portion 
62 to the steerer tube 46 of the front suspension fork 18. The head cap unit 30 is 
inserted into the top opening of the steerer tube 46 such that the cap portion 61 is 
partially located outside of the steerer tube 46 and the housing portion 62 is located 
fully within the steerer tube 46 with the fixing portion 63 engaging the inside surface 
of the steerer tube 46 to fasten the head cap unit 30 thereto. Preferably, the head cap 
unit 30 is arranged such that the cap portion 61 contacts the mounting portion 17a of 
the handlebar 17 to apply a downward force on the mounting portion 17a of the 
handlebar 17. This downward force on the mounting portion 17a of the handlebar 17 



applies a downward force on the top bearing set 47 that rotatably supports the steerer 
tube 46 within the head tube 12d of the main frame 12. 

[0041] As best seen in Figure 6, the cap portion 61 is preferably constructed as a 
one-piece, unitary member from a hard rigid material. Preferably, the cap portion 61 
is formed of a nonconductive material such as a hard rigid plastic material. Basically, 
the cap portion 61 has a step-shaped configuration that defines a first or upper section 
61a and a second or lower section 61b with an annular abutment surface 61c formed 
therebetween. Also, a central bolt opening or bore 6 Id extends axially through the 
center of the first and second sections 61a and 61b for receiving a part of the fixing 
portion 63 as explained below. Preferably, the bolt opening or bore 6 Id also has a 
step- shaped configuration that forms an abutment 61e that faces in an opposite axial 
direction to abutment 61c. Preferably, the outer peripheral surface of the first section 
61a of the cap portion 61 is cylindrical. Likewise, the outer peripheral surface of the 
second section 61b of the cap portion 61 is also preferably cylindrical and concentric 
with the cylindrical outer surface of the first section 61a of the cap portion 61. 
[0042] Preferably, the cap portion 61 has a plurality of electrical conductors 6 If 
(only two shown for the sake of simplicity and illustration) embedded within the cap 
portion 61. A cord receiving recess 61g is formed within the first section 61a of the 
cap portion 61 around the electrical conductors 61f such that portions of the electrical 
connectors 61f are exposed within the cord receiving recess 61g. The cord receiving 
recess 61g and the electrical conductors 6 If form a first electrical connection of the 
head cap unit 30. Also, the opposite or inner ends of the electrical conductors 61 f are 
exposed within the head cap unit 30 since they extend outwardly from the second 
section 61b into the housing portion 62. The inner ends of the electrical conductors 
6 If are electrically connected to the electrical part 64 that is retained in the housing 
portion 62. 

[0043] The housing portion 62 is preferably constructed as a one-piece, unitary 
member from a hard rigid material. More preferably, the housing portion 62 is 
constructed of a nonconductive material such as a hard rigid plastic material. The 
housing portion 62 is fixedly coupled to the cap portion 61 using conventional 
fastening techniques such as an adhesive. Of course, it will be apparent to those 
skilled in the art from this disclosure that the housing portion 62 can be fixedly 
coupled to the cap portion 61 using other fastening methods such as a screw 
connection, a bayonet connection or the like. The housing portion 62 together with 
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the cap portion 61 forms the electrical part receiving space that contains the electrical 
part 64. 

[0044] The housing portion 62 preferably has an outer diameter that is equal to or 
smaller than the inner diameter of the steerer tube 46 such that the housing portion 62 
easily fits within the interior of the steerer tube 46. The diameter of the first section 
61a of the cap portion 61 is preferably sized to be substantially equal to the outer 
diameter of the mounting portion 17a of the handlebar 17 to prevent the cap portion 
61 from being inserted in to the interior of the steerer tube 46. 

[0045] The housing portion 62 basically includes a tubular side wall 62a having a 
first open end 62b and a substantially closed end 62c. Preferably, the tubular side 
wall 62a has a substantially cylindrical inner surface and a substantially cylindrical 
outer surface. The first open end 62b of the housing portion 62 preferably has an 
inner diameter that is equal to or slightly larger than the second section 61b of the cap 
portion 61 such that the housing portion 62 easily fits within the interior of the steerer 
tube 46 such that the housing portion 62 can be adhesively coupled to the cap portion 
61. Of course, it will be apparent to those skilled in the art from this disclosure that 
other types of connections can be formed between the cap portion 61 and the housing 
portion 62 to fixedly couple the two portions together. 

[0046] The closed end 62c of the housing portion 62 is preferably provided with 
an end wall 62d that has a centrally located bolt opening or bore 62e that receives a 
portion of the fixing portion 63 as explained below. In this embodiment, preferably, a 
tubular part 62f extends axially within the electrical part receiving space of the 
housing portion 62. The tubular part 62f is arranged such that it interconnects the bolt 
bore 61d of the cap portion 61 with the bolt bore 62e of the housing portion 62. 
Preferably, the free end of the tubular part 62f contacts the second section 61b of the 
cap portion 61 and is adhesively joined thereto in order to isolate the interior of the 
tubular part 62f from the electrical part receiving space formed between the cap 
portion 61 and the housing portion 62. In an alternative embodiment, the housing 
portion 62 is modified to eliminate the tubular part 62f and the fixing portion is 
provided with sealing members or O-rings. 

[0047] Preferably, the end wall 62d of the housing portion 62 has a plurality of 
electrical conductors 62g (only two shown for the sake of simplicity and illustration) 
embedded within the housing portion 62. A cord receiving recess 62h is formed 
within the end wall 62d of the housing portion 62 around the electrical conductors 62g 
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such that portions of the electrical connectors 62g are exposed within the cord 
receiving recess 62h. The cord receiving recess 62h and the electrical conductors 62g 
form a second electrical connection of the head cap unit 30. Also, the opposite or 
inner ends of the electrical conductors 62g are exposed within the head cap unit 30 
since they extend outwardly from the end wall 62d into the electrical part receiving 
space of the housing portion 62. The inner ends of the electrical conductors 62g are 
electrically connected to the electrical part 64 that is retained in the housing portion 
62. 

[0048] As seen in Figure 5, the fixing portion 63 preferably includes a fixing bolt 
66 and a fixing nut 67 for securing the head cap unit 30 within the steerer tube 46. 
The fixing bolt 66 is preferably constructed of a hard rigid material such as a metallic 
material. The fixing bolt 66 has a head portion 66a and a threaded shaft portion 66b 
extending axially from the head portion 66a. Preferably the head portion 66a has a 
tool receiving recess 66c for receiving a tool to rotate the fixing bolt 66. The tool 
receiving recess 66c is preferably a noncircular recess such as a hexagon or other non- 
circular recess. 

[0049] The fixing nut 67 is preferably a so-called star nut that has a threaded 
sleeve 67a with a pair of axially spaced retaining washers 67b fixedly coupled to 
opposite ends of the threaded sleeve 67a. The threaded sleeve 67a has internal 
threads 67c that correspond to the external threads of the threaded shaft 66b such that 
the fixing nut 67 is threaded onto the threaded shaft 66b of the fixing bolt 66. The 
retaining washers 67b are preferably concave washers with a limited degree of 
resiliency or flexibility such that the retaining washers 67b can be inserted into the 
steerer tube 46 with a relatively small amount of force and can not be easily removed. 
Thus, the outer widths or diameters of the retaining washers 67b are sized to be 
slightly larger than the inner diameter of the steerer tube 46. In other words, to install 
the fixing nut 67 into the steerer tube 46, the fixing nut 67 is press fitted into the into 
the steerer tube 46 to slightly bend the retaining washers 67b in a radial and axial 
direction. Preferably, the retaining washers 67b are formed of five projecting tab 
elements to form a generally star shaped configuration. Also, preferably, two of the 
tab elements of each of the retaining washers 67b are separated farther apart than the 
others to form a cord receiving space such that the electrical cord 35 can pass between 
the fixing nut 67 and the inner surface of the steerer tube 46. 



[0050] As seen in Figures 6 and 7, the electrical part 64 is diagrammatically 
illustrated and preferably includes a printed circuit board 64a with an electrical circuit 
64b printed thereon. The electrical circuit board 64a also preferably includes a battery 
or capacitor 64c for storing electrical energy. The size of the electrical battery or 
capacitor 64c will depend upon the electrical devices that are being operated by the 
head cap unit 30. Preferably, the printed circuit board 64a with the printed circuit 64b 
forms a control unit for controlling the electrical suspensions 24 and 26 as well as the 
front and rear derailleurs 25 and 29. Thus, the printed circuit board 64a preferably 
includes a microcomputer with a control program that controls the automatic shifting 
control and the automatic suspension control. The printed circuit board 64a can also 
include other conventional components such as an input interface circuit, an output 
interface circuit, and storage devices such as a ROM (Read Only Memory) device and 
a RAM (Random Access Memory) device. The memory circuit stores processing 
results and control programs that are run by the processor circuit. 

SECOND EMBODIMENT 
[005 1] Referring now to Figure 8, a head cap unit 230 in accordance with a 
second embodiment will now be explained. Basically, the head cap unit 230 of this 
second embodiment is identical the head cap unit 30 of the first embodiment, except 
that an indicator display 265 has been added. In view of the similarity between the 
first and second embodiments, the parts of the second embodiment that are identical 
to the parts of the first embodiment will be given the same reference numerals as the 
parts of the first embodiment. Moreover, the descriptions of the parts of the second 
embodiment that are identical to the parts of the first embodiment may be omitted for 
the sake of brevity. 

[0052] In this second embodiment, the head cap unit 230 is coupled to the steerer 
tube 46 of the front suspension fork 18 in the same manner as the first embodiment of 
the present invention. Thus, the head cap unit 230 basically includes a modified cap 
portion 261 that is used with the housing portion 62, the fixing portion 63 and the 
electrical part 64 of the first embodiment. Thus, the electrical part 64 of the head cap 
unit 230 is electrically coupled to the electrical cords 34 and 35. 
[0053] The modified cap portion 261 is identical in construction to the cap portion 
61, as discussed above, excepted for addition of the indicator display 265. The 
indicator display 265 is embedded in the cap portion 261 and arranged such that the 
rider can easily view the indicator when riding the bicycle 10. The indicator display 
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265 is a relatively conventional component, and thus will not be discussed or 
illustrated in detail herein. The indicator display 265 can be merely an LCD display 
or can include other parts of a cycle computer as needed and/or desired. The indicator 
display 265 is electrically coupled to the electrical part 64 via an electrical wire 265a 
that plugs into a mating electrical connector formed on the electrical circuit board 64a 
of the electrical part 64. 

[0054] In the second embodiment, the indicator display 265 is preferably 
configured and arranged to at least display the speed or velocity of the bicycle 10. Of 
course, the indicator display 265 is alternatively riding conditions of the bicycle 10. 
The speed or velocity of the bicycle 10 is preferably calculated based on the dynamo 
pulses that are produced by the front dynamo hub 19 in a conventional manner. 
Basically, the front dynamo hub 19 includes several pawls that generate alternating 
current (AC). In other words, the front dynamo hub 19 generates plus and minus 
pulses that are transmitted to the electrical part 64 via the electrical cord 35a which in 
turn outputs the speed or velocity of the vehicle 10 from the electrical part 64 to the 
indicator display 265 via the electrical wire 265a. Accordingly, the plus and minus 
pulses of the front dynamo hub 19 are preferably utilized to calculate the speed or 
velocity of the bicycle 10 without the need of utilizing a separate velocity sensing 
arrangement. 

THIRD EMBODIMENT 
[0055] Referring now to Figure 9, a head cap unit 330 in accordance with a third 
embodiment will now be explained. In view of the similarity between the first and 
third embodiments, the parts of the third embodiment that are identical to the parts of 
the first embodiment will be given the same reference numerals as the parts of the 
first embodiment. Moreover, the descriptions of the parts of the third embodiment 
that are identical to the parts of the first embodiment may be omitted for the sake of 
brevity. 

[0056] In another alternative embodiment, the head cap unit 330 is provided with 
a cap portion 361 and a housing portion 362 that are molded together about the 
electrical part 64. In other words, the cap portion 361 and the housing portion 362 are 
molded as a one-piece, unitary member about the electrical part 64. Thus, the 
electrical part receiving space in this embodiment is defined by the electrical part 64. 
Stated differently, the electrical part receiving space is completely filled by the 
electrical part 64 when the cap portion 361 and the housing portion 362 are formed as 
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a one-piece, unitary member that is molded onto the electrical part 64. Of course, it 
will be apparent to those skilled in the art from this disclosure that the electrical part 
receiving space in the molded embodiment does not have to be completely filled by 
the electrical part 64. Rather, various spaces can be provided for weight reduction or 
as needed and/or desired. 

[0057] In this third embodiment, the head cap unit 330 is coupled to the steerer 
tube 46 of the front suspension fork 18 in the same manner as the first embodiment of 
the present invention. Thus, the head cap unit 330 uses the fixing portion 63 of the 
first embodiment. Moreover, the electrical part 64 of the head cap unit 330 is 
electrically coupled to the electrical cords 34 and 35. 

FOURTH EMBODIMENT 
[0058] Referring now to Figure 10, a head cap unit 430 in accordance with a 
fourth embodiment will now be explained. In view of the similarity between the first 
and fourth embodiments, the parts of the fourth embodiment that are identical to the 
parts of the first embodiment will be given the same reference numerals as the parts of 
the first embodiment. Moreover, the descriptions of the parts of the fourth 
embodiment that are identical to the parts of the first embodiment may be omitted for 
the sake of brevity. 

[0059] In this fourth embodiment, the head cap unit 430 is coupled to the steerer 
tube 46 of the front suspension fork 18 in basically the same manner as in the first 
embodiment of the present invention. The head cap unit 430 basically includes a 
modified cap portion 46 1 that is coupled to a modified housing portion 462 by a 
modified fixing portion 463. The electrical part 64 of the first embodiment is molded 
with the housing portion 462, similar to the third embodiment. Thus, the electrical 
part 64 of the head cap unit 430 is electrically coupled to the various electrical 
components of the bicycle 10 via the electrical cords 34 and 35. 
[0060] In this fourth embodiment, the modified fixing portion 463 includes a 
modified fixing bolt 466 and a fixing nut 467 that is identical to the fixing nut 67 of 
the prior embodiments, except for the portion of the fixing nut 467 that is embedded 
in the housing portion 462 is smaller in width than in the prior embodiments. The 
fixing nut 467, in this fourth embodiment, is disposed between the cap portion 461 
and the housing portion 462. Preferably, the fixing nut 467 is embedded in the 
housing portion 462. More specifically, the housing portion 462 is molded as a one- 
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piece, unitary member about the electrical part 64 and the lower one of the retaining 
washers. 

[0061] The terms of degree such as "substantially", "about" and "approximately" 
as used herein mean a reasonable amount of deviation of the modified term such that 
the end result is not significantly changed. These terms should be construed as 
including a deviation of at least ± 5% of the modified term if this deviation would not 
negate the meaning of the word it modifies. 

[0062] While only selected embodiments have been chosen to illustrate the 
present invention, it will be apparent to those skilled in the art from this disclosure 
that various changes and modifications can be made herein without departing from the 
scope of the invention as defined in the appended claims. Furthermore, the foregoing 
descriptions of the embodiments according to the present invention are provided for 
illustration only, and not for the purpose of limiting the invention as defined by the 
appended claims and their equivalents. 
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